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Delta Wetlands Properties (DW) proposes a water storage
project on four islands in the Sacramento-San Joaquin Delta
(Delta). The project would involve diverting and storing water
on two of the islands (Bacon Island and Webb Tract, or
"reservoir islands") and seasonally diverting water to create and
enhance wetlands and to manage wildlife habitat on the other
two islands (Bouldin Island and Holland Tract, or "habitat
islands"). DW proposes constructing recreation facilities along
the perimeter levees on all four DW project islands; operating a
private airstrip on Bouldin Island; and, during periods of
nonstorage, managing shallow water, which may provide
wetland habitat values on the reservoir islands. The DW project
islands are owned either wholly or partially by DW. To operate
its project, DW would improve and strengthen levees on all four
islands and install additional siphons and water pumps on the
perimeters of the reservoir islands. DW would operate the
habitat islands primarily to
support wetlands and
wildlife habitat.

The purpose of the DW Sacramento
project is to divert surplus
Delta inflows, transferred
water, or banked water for
later sale and/or release
for Delta export or to meet
water quality or flow
requirements for the San
Francisco Bay/ Suisun Marsh

Sacramento-San Joaquin s~ ~ Bay
The Delta

Delta (Bay-Delta) estuar3a
¯ Additionall~ the DW

~ ~e~in ~et~

¯ project will provide
managed wetlands and s~ S,y
wildlife habitat areas and

¯ recreational uses. tr~
¯ Central Bay

¯                                                               Oakland

Soulh Bay

San Jose
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’ ¯ .~- .... The California Environmental Quality Act (CEQA) and the
The public and interested agencies are.National Environmental Policy Act (NEPA) require
encouraged to submit comments on the environmental analyses for local, state, and federal permitting
draft EIR/EIS for the DW project during ¯ processes. DW has applied to the California State Water
the 60-day public ~ ~e~ie~v.~ period~ Resources Control Board (SWRCB), Division of Water Rights, for
Federal~ .state, and local agencies have the necessary permits.to divert water and store it on the DW
received copies of the draft EIR/EIS, as project islands. DW also has applied to the U.S. Army Corps of
have interested.individuals and groups. ~.Engineers (Corps) for a permit under Section 404 of the Clean
Copies of the draft EIR/EIS are also Water Act and Section 10 of the Rivers and Harbors Act of 1899
available for review at selected libraries to discharge dredged or fill material into waters of the United
in Contra Costa, San Joaquin, andStates and for other project activities in navigable waters.

Sacramento Counties. ¯ ,~
: ~... . .... . ......,..., ~_..... ¯ . ¯ , Because of DW’s applications to SWRCB aknd the Corps, SWRCB

SWRCB and ~theCorps, the joint lead is deemed the lead agency under CEQA and the Corps is
¯ . agencie~ For fl~6 docu~i6nt, wil[conduct’~:deemed the lead agency under NEPA. A joint draft

:.publlc hearing~ to a¢cept0ral Comments ¯ ienvironmental impact report/environmental impact statement
ion ~the.6dequacy 6f the draft EIR/EIS. ~ "~(EIR/EIS) has been prepared under the direction of the lead

¯ during the60-da~ public review periodl :agencies to comply with the regulatory requirements of both
.:: ,,.~ " :~ :: ? ~:~, :i~?:’" ::,~."i~~ i-~’ii ¯i~:~" ! ~ " CEQA and NEPA.

AII;oi’ai and Wi’itten commentsreceived
durihg.. ~he .review .pe6od will be~ The purposes of the EIR/EIS are to analyze the environmental
considered and responded to in the final effects of DW’s project, to identify ways to reduce or avoid

EIR/EIS~ potential adverse environmental impacts resulting from the
project, and to identify and assess alternatives to the proposed
action.

California~. sta,te,~,-Wate,rResources
Contro[Bo~fd:’~:"-? :,,~ ~(!.,~i " : , ,.
¯ Divisi~nof Water Right.~ 7 ~
P.O. Box2000 . ~’,- i,’ : ’ .
Sacramento; CA 95812-2000

:i : Atte’n i   : ’:: !-,:: " , ,
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,~ Water Right and Permit
Application Process

The DW project would increase the availability of high-qualityWater Right Applications
water in the Delta for export or outflow by storing water on two
reservoir islands, and would compensate for wetland and DW has applied for water right permits
wild/fie effects of the water storage operations on the reservoirfor direct diversion or diversion to
islands by implementing a habitat management plan (HMP) onstorage of surplus Delta inflows and¯ " two habitat islands. As an incidental operation of the habitatdischarge of water from the reservoir

¯ islands, water released may be sold or used for the same islands to Delta channels to meet Bay-
¯ purposes as the water released from the reservoir islands. Delta estuary water quality or flow
¯ requirements, or rediversion of water

DW now has riparian rights and senior appropriative rights forfrom the Delta for export. SWRCB’s
direct diversion and is applying to SWRCB for additional decision on. DW’s water °right
appropriative rights for direct diversion and diversion to applications will therefore address the
storage, availability of water for direct diversion,

diversion to storage;dis6hargelof water
The DW project also includes construction of recreation facilitiesinto the;Delta, rexport.r6f’;Storedri~�~ter,
along the perimeter levees on all four DW project islands; arid r managen~ent Of thehabita~~i~i6nds
operation of a private airstrip on Bouldin Island; and, during¯ to cam ensate ~for effects-6f: W~ater~
periods of nonstorage, management of shallow water within an~" Storage bn,wetlands and wildlife~habitat~:r~.
inner levee system on the reservoir islands. ¯ The EIR/EIS desCribesiheranal~,~is~fihe~

effectsof the diversion of watefr0fit6the:.
DW project islands and rediversion of
water for export=at the Delta export
pumps and discusses the relati0nship of
such diversions and. pumping to
applicable federal and date re~tri~tionsl

Department of the Army.permitr
Application Process i~i

¯ Section 404 of the Clean Watei~Act
¯ prohibits the discharge of dredge°d or

¯ fill .material into wa~rs of rth~ii:Uni.fed
states, including ~etlandsiuniesS~a~

¯ permitiSr 6btained fr0m~the ~6�~0s:
Section 10 of theiRiVers~and Hai-bo~s!!Act.

Of 1899.1 prohibits!..~v0rk;on;’
’~. under i na~ig6ble .~aiers ==of, ;tJ~~!i~r~i~ted"
: .States~ ~vifhc~ta permit fm~rth~!.’C6rpS~
=DW is requlred,to obtain:ra pe~!t::from
the C6l~p~. underi~Section~

pr0j~ct ~fill :~activities ~assbciated~ith
herimeter an~l interior: levee V)0l:k oh ithe=
reserv0ir~ i~lands;= habitat enhahc~ment
activities On the habitat islands;and
construction c~f boat doCks,pumps, and
Siphons in Delta channels. AS part of
compliancewith the Clean Water Act,
Section 401 .=requires "SWRCB
certification that the proposed discharge
complies with state water quality
standards.
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The DW project alternatives (Alternatives 1, 2, and 3) and the
No-Project Alternative were selected to represent a range of
project operations for purposes of determining environmental
impacts. All alternatives are designed to operate within the
objectives of SWRCB’s 1995 Water Quality Control Plan for the
San Francisco Bay/Sacramento-San Joaquin Delta Estuary (1995
WQCP), adopted May 22, 1995. If the DW project is approved by
the lead agencies, actual project operations should be within the

¯ range of impacts analyzed in the EIR/EIS.

¯ The operational scenarios presented below as Alternatives 1 and
¯ 2 both represent DW’s proposed project and differ only with
¯ regard to operating criteria for discharge of stored water.
¯ Analysis of the proposed project as represented by these two

¯ alternatives allows potential impacts of DW’s proposed project

¯ to be evaluated for the full range of likely DW operations. An
additional operational scenario, Alternative 3, consists of use of

¯ all four of the DW project islands as reservoirs and provision of
¯ limited compensation habitat on Bouldin Island. The "seasonal
¯ wetlands" operation of diverting and storing water for discharge
¯ to export during winter through summer and creating wetland

¯ habitat in fall, as originally proposed in the 1990 EIR/EIS, no

¯ longer applies to any of the alternatives.

¯
¯ General Overview
¯

Alternatives I and 2 entail the potential year-round diversion
and storage of water on two Delta islands owned by DW (Bacon
Island and Webb Tract) and wetland and wildlife habitat creation

¯ and management, with the incidental sale of the water used for
¯ wetland and wildlife habitat creation, on two Delta islands

¯ owned primarily by DW (Bouldin Island and Holland Tract). All
of the land required for the DW project is currently owned by~ DW or controlled.under an option The reservoiragreement.
island operations may include shallow-water management
during periods of nonstorage at the discretion of DW and
incidental to the proposed project. To operate Alternative I or 2,
DW would improve levees on the perimeters of the reservoir
islands and install additional siphons and water pumps. Inner
levee systems would also be constructed on both the reservoir
and habitat islands for shallow-water management.

Under Alternative 1 or 2, during periods of availability
throughout the year, water would be diverted onto the reservoir
islands to be stored for later sale or release. Water would be
discharged from the islands into Delta channels for sale for
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beneficial uses for export or for Bay-Delta estuary needs during
periods of demand throughout the year, subject to state and
federal regulatory standards, endangered species protection
measures, and Delta export pumping capacities. Water

~’ :;~:’" ;"~ discharged into the Delta channels under proposed project
:;.~ " :~ operations would mix with Delta inflows from the Sacramento

and San Joaquin Rivers and other tributary rivers and would be
available as either export water or Delta outflow (e.g., outflow
necessary to satisfy 1995 WQCP objectives or other state or
federal standards). DW project operations can be adjusted on a

work: :~0(rno6i~: ~r6~iifl~e [0~t]!~i[be: i daily basis according to hydrologic information and information

allocat~di"t~ ifulfi, ll~ ’ e~f perm~ifl !! on fish abundance and location obtained through monitoring.
i’

tho~6area~! ’~i The DW project islands could also be used for interim storage of
water being transferred through the Delta from sellers upstream
to buyers served by Delta exports or to meet Bay-Delta estuary
outflow requirements (water transfers) or for interim storage of
water owned by parties other than DW for use to. meet
scheduled Bay-Delta estuary outflow requirements or for export
(water banking). Such uses could occur only after the
transferrers or bankers of the water applied to SWRCB for rights
to new points of diversion or rediversion onto the DW project
islands. The frequency and magnitude of these transfer/
banking activities is uncertain at this time; each would require
separate authorization and may require further environmental
documentation beyond that provided for the DW project.

environm~n~ta[or, gtiqiZ6~i~m ,i~ ~ii,; ~/~=~. ’ :’ During periods of nonstorage, DW could choose to divert water
~ onto the reservoir islands under riparian claim or senior

appropriative water rights for wetland habitat management;
typically, diversion would begin after September 1, after an
appropriate dry period to allow for growth of wetland plants of
value to wintering waterfowl as forage and cover. Wetland
habitat created on the reservoir islands would be flooded as
storage water becomes available. The inner levee system
constructed on each reservoir island would manage shallow-
water circulation during nonstorage periods.

Water would be diverted onto the habitat islands to be used for
wetland and wildlife habitat creation and management during
¯ periods of availability and need. Most likely, the water
diversions for wetland management would begirt in September
and water would be circulated throughout winter¯ Except for
small areas of permanent water, water used on the habitat
islands would be discharged on a schedule related to wetland
and wildlife values, with drawdown typically by May. As an
incidental operation, the water released at this time from the
habitat islands may be sold or used for the same purposes as
water released from the reservoir islands.

Portions of the habitat islands and the reservoir islands would
support recreational activities. Waterfowl hunting would be
allowed on all four DW project islands; upland bird hunting
would be allowed on the reservoir islands and in specific areas
on the habitat islands¯ Private recreation facilities, including as
many as 30 boat berths per facility in adjacent Delta channels
and 36 boat berths per facility on the interior of the islands,
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vehicle access and parking, and living
accommodations, would be located along the

~ perimeter levees on all four DW islands. There
may be as many as 38 private recreation u~o ~v~

~ facilities on the four islands developed over ~’~’~
the life of the project and each facility may
accommodate up to 40 bedrooms. The
recreation facilities on all four islands may be
operated to support year-round use of the boat

~ docks. Recreational use and location of the
recreation facilities on the habitat islands

~ would be subject to restrictions of the HMP;
Baconrecreational use on the reservoir islands would Island

depend on water storage operations. (Re,~rvoirlstand)

The DW project would also establish an

~ environmental research fund to sponsor
research on resources that may be affected by

~ the DW project or in other areas of the Delta. ~t~

Reservoir Islands

Bacon Island and Webb Tract would be managed

~ for water storage under Alternatives I and 2. ~
Facilities that would be needed for the | o~o~ u~Jo,~
proposed water storage operations include ~ ~

w~,~ ’~’,~d T~,

~ intake siphon stations with auxiliary pumps to0 ~o
divert water onto the reservoir islands ~*°’

~ and pump stations to discharge ,
stored water from the islands. DW ~ ~

~

proposes to construct two intake
,~t~-~--

~, ~
siphon stations on each reservoir

// ~~~

~

island with 16 new siphons each,
( ~

- -.~
for a total of 64 siphons. One
discharge pump station with 32 ~ "* J; ~ ~ .~

~
new pumps would be installed on

!~’~m W, tb
Webb Tract and a pump station , .~

~ with 40 pumps would be installed i ~-a~t -.~-’-on Bacon Island, for a total of 72 i® ~R==~,o~,t,t~
new pumps. Where possible, ~,=ro~ t

~"~’~~~ existing siphons and pumps would
~t~ ’

be modified or upgraded (e.g., by i

~ installation of fish screens on -- "~’~--~-
siphons) and reused for water ,,~~° ~-~ ......

~ operations. DW has proposed
~_. ~ "X~d~?~ ~,~
.... ~ ’ Tract-:==::=~ - , ,1locations for these facilities;
~~ .~ ~flexibility exists to choose other ~~-_N~_~’~_&~. " ^"~ - /

¯ locations for the siphon and pump ~~
~ stations before initial construction
~ if, at the end of the CEQA/NEPA "’ J

¯ process, the lead agendes determine ~ I~® ConceptualExisting pumpreCraatl°nstat~n
sc~. m,J Proposed intake sfphon station

that different locations are ~ ~            Proposed discharge pomp station¯ desirable because of channel ¯ ~i~,~I~on
¯ hydraulics or environmental, water
¯ quali~ or other considerations.

¯
¯
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Water Storage Operations

Storage Capacity.
The reservoir islands would be designed for water storage levels
up to a maximum pool elevation of +6 feet relative to mean sea
level (based on National Geodetic Vertical Datum data)
providing a total estimated initial capacity of 238 thousand acre-
feet (TAF), allocated between Bacon Island and Webb Tract as 118
TAF and 120 TAF, respectively. Water availability, permit
conditions, and requirements of the California Department of
Water Resources (DWR) Division of Safety of Dams (DSOD) may
limit storage capacities and may result in a final storage
elevation of less than +6 feet.

The total physical storage capacity of the reservoir islands may
increase over the life of the project as a result of soil subsidence
(local or regional sinking, mainly resulting from the oxidation of
peat soil in the Delta). Subsidence on the reservoir islands is
currently estimated to average 2-3 inches per year and is thought
to be caused mostly by agricultural operations. With water
storage operations replacing agricultural operations, the rate of
subsidence on the reservoir islands is expected to be greatly
reduced, although some subsidence may still occur. No method
currently exists to predict the rate of subsidence on a Delta
island used for water storage operations. DW estimates,
however, that the reservoir islands could subside at a rate of
approximately 0.5 inch per year, even with the cessation of
agricultural operations and possible sedimentation during filling
and storage. Under this hypothetical scenario for subsidence on
the reservoir islands, the storage capacity of the reservoir islands
could increase by as much as 9% in 50 years, increasing total
storage capacity of the reservoir islands to 260 TAF.

Siphon Station Design.
Two new siphon stations for water diversions would be installed
along the perimeter of each reservoir island. Each siphon station
would consist of 16 siphon pipes 36 inches in diameter. Fish
screens to prevent entrainment of fish in DW diversions would
be installed around the intake end of each existing and new
siphon pipe. The individual siphons would be placed as close
together as possible but would be spaced at least 40 feet apart to
incorporate, fish screen requirements. DW could use the existing
reservoir island siphons for diversions to create shallow-water
wetland habitat. In-line booster pumps would be available on
the reservoir islands to supplement the siphon capacity during
final stages of reservoir filling.

Pump Station Design.
One discharge pump station would be located on each reservoir
island. The pump stations would have 32 new pumps (on Webb
Tract) or 40 new pumps (on Bacon Island) with 36-inch-diameter
pipes discharging to adjacent Delta channels. Typical spacing for
the pumps would be 25 feet on center. An assortment of axial-
flow and mixed-flow pumps would be used to accommodate a
variety of head conditions throughout drawdown. Actual rates
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of discharge of each pump would vary with the remaining pool
elevations. As water levels decrease on the islands, the discharge
rate of each pump also would decrease. Existing pump stations
on the islands may be modified and used when appropriate to
help with dewatering or for water circulation for water quality
purposes.

Diversion and Discharge Operations.
The DW project alternatives are designed to operate within the
objectives of the 1995 WQCP and consistently with Corps
requirements for maximum State Water Project (SWP) exports.
The following discussions explain the criteria for diversions
under Alternatives I and 2; describe the assumed operating
criteria for discharges under Alternative 1; and describe the
assumed criteria for discharges under Alternative 2, contrasting
them with those for Alternative 1.

Diversions under Alternatives I and 2.
¯ Under Alternatives I and 2, DW diversions are treated
consistently with the 1995 WQCP objectives for Delta exports at
the SWP and Central Valley Project (CVP) pumping plants. That
is, DW diversions are considered to be the same as SWP and
CVP exports in complying with the WQCP objectives, although
DW’s applied-for water rights for diversions would have a lower
priority than the senior SWP and CVP water rights.

DW direct diversions or diversions to storage could occur in any
month, but would occur only when the volume of allowable
water for export (i.e., the lesser of the amount specified by the
export limits and the amount of available water) is greater than
the permitted pumping rate of the export pumps. This would
occur when two conditions are met: 1) when all Delta outflow
requirements are met and 2) when the export limit is greater
than the permitted pumping rate, so that water that is allowable
for export is not being exported by the SWP and CVP pumps.
Situations may exist, however, in which the SWP and CVP may
not be pumping at capacity because of low demands during
winter, maifitenance activities, or other circumstances, but DW
would still be able to divert water for storage.

Discharges under Alternative 1.
For Alternative 1, the EIR/EIS analysis assumes that discharges
of water from the DW islands would be exported in any month
when unused capacity within the permitted pumping rate exists
at the SWP and CVP pumps and strict interpretation of the
export limits (percentage of total Delta inflow, or "percent
inflow") specified in the 1995 WQCP does not prevent use of
that capacity. Such unused capacity could exist when the
amount of available water (i.e., total inflow less Delta outflow
requirements) is less than the amount specified by the export
limits.
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Under this alternative, DW discharges would be treated as
additions to total Delta inflow. Export of DW discharges thus
would be limited to the lesser of the permitted export pumping
capacity and the amount Calculated under the "percent inflow"
export limit, based on the adjusted inflow amount. Under
Alternative 1, DW has two choices regarding allocation of
discharges. If DW chooses to discharge at the maximum DW
discharge rate, some of the releases must be used to increase
Delta outflow while the balance is exported. Alternatively, DW
could choose to limit discharges so that no allocation to Delta
outflow is needed.

Discharges under Alternative 2.
Under Alternative 2, it is assumed that releases of water from the
DW islands would be exported by the SWP and CVPpumps
during any month when unused capacity within the permitted
pumping rate exists at the SWP and CVP pumps. DW
discharges would be allowed to be exported in any month when
such capacity exists and would not be subject to strict
interpretation of the export limits (percentage of total Delta
inflow). It is assumed that Alternative 2, like Alternative 1,
would operate in the context of current Delta facilities, demand
for export, and operating constraints. Under this alternative, it is
assumed that export of DW discharges is limited by the 1995
WQCP Delta outflow requirements and the permitted combined
pumping rate of the export pumps but is not subject to strict
interpretation of the 1995 WQCP "percent of inflow" export
limit.

Timing and Rate of Diversions onto the Reservoir Islands.
The timing and volume of diversions onto the reservoir islands
would depend on how much water flowing through the Delta is
not put to reasonable beneficial use by senior water right holders
or required for environmental protection and would be subject to
operational terms and conditions of project approval. DW
proposes t.o develop a procedure to coordinate DW project
diversions with SWP and CVP operations on a daily basis to
ensure that DW diversions capture only available Delta flows,
satisfy 1995 WQCP water quality objectives, and maximize
efficiency of the DW water storage operations.

Diversion rates of water onto the reservoir islands would vary
with pool elevation and water availability. The maximum rate of
diversions onto either Webb Tract or Bacon Island would be
4,500 cubic feet per second (cfs) (9 TAF per day) at the time
diversions begin (i.e., when head differential [the pressure
created by water within a given volume] between channel water
elevation and the island bottom is greatest). The diversion rate
would be reduced as the reservoirs fill and the head differentials
diminish. Booster pumps would be used to complete the filling
process. The combined maximum daily average rate of
diversion for all the islands (including diversions to habitat
islands, described below) would not exceed 9,000 cfs. The                                    ’
combined maximum monthly average diversion rate would be
4,000 cfs; at this rate, both reservoir islands could beaverage
filled in approximately one month.
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Example of Initial Levee Strengthening on Reservoir Islands

100 1

~7 100-year flood for initial levee

~, Mean low low wa~r ~
3 s~reng~hening

/" 3:1 existing 10 /Toe berm
2:1 existing

"101-20

exteri°r sl°pe interi°r sl°pe

Original profile
Elevation (feet) ’ I~fom placing

Timing and Rate of Discharges from the Reservoir Islands.
DW proposes to discharge stored water from the reservoir
islands during periods of demand in any month, subject to Delta
regulatory limitations and export pumping capacities.
Discharges would be pumped at a combined maximum daily
average rate of 6,000 cfs. The combined monthly average
discharge rate of the reservoir islands, however, would not
exceed 4,000 cfs; at this average rate~ both reservoir islands could
be emptied in approximately one month. The pump station
pipes would discharge underwater to adjacent Delta channels.

Improvements and Maintenance of
Perimeter Levees

For operation of Alternatives I and 2, the perimeter levees on the
DW reservoir islands would be improved to bear the Stresses
and erosion potential of interior island water storage and
drawdown. DW would raise and widen the perimeter levees on
the reservoir islands to hold water at a maximum elevation of +6
feet. Levee improvements would be designed to meet or exceed
state-recommended criteria for levees outlined in DWR Bulletin
192-82. Levee design would address control of wind and wave
erosion through placement of rock revetment on the inside
slopes of the perimeter levees and control of project-related
seepage through an extensive monitoring and control system.

DW would implement a monitoring an maintenance plan for the
improved perimeter levees on the reservoir islands. During
project operation, the perimeter levees would be inspected
weekly to indicate any erosion, cracking, or seepage problems.
Ongoing maintenance activities on the levees would include, but
are not limited to, placement of fill material, placement or
installation of erosion protection material, reshaping or grading
of fill material, herbicide application, selective burning, and
regrading or patching of the levee road surface.
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Shallow-Water Management on the
Reservoir Islands

Incidental to project operations, Alternatives I and 2 could
include shallow-water management on Bacon Island and Webb
Tract to enhance forage and cover for wintering waterfowl when
water would not be stored on the reservoir islands. DW would
not be required to create wetland habitat on the reservoir islands
to compensate for impacts on wildlife or wetland resources
resulting from water storage operations; compensation habitat is
provided by the HMP on the habitat islands. Creation of
wetland habitat on the reservoir islands would be implemented
at DW’s discretion.

DW would construct and maintain an inner levee system on the
bottoms of the reservoir islands. The system would consist of a
series of low-height levees and connecting waterways and
would manage shallow water during periods of nonstorage. The
inner levees would be broad earthen structures similar to the
structures currently in place on existing farm fields.

When water is not being stored on the reservoir islands, the
islands could be flooded to shallow depths (approximately I acre-foot
of water per acre of wetland) for creation of wetland habitat,
typically 60 days after reservoir drawdown. During years of late
reservoir drawdown, additional time may be necessary before
shallow flooding begins to allow seed crops to reach maturity.
Once shallow flooding for wetland management occurred, water
would be circulated through the system of inner levees until
deep flooding occurred or through April or May. If the reservoir
islands were not deeply flooded by April or Ma35 water in
seasonal wetlands would be drawn down in May, and if no
water were available for storage, the island bottoms would
remain dry until September when the cycle would potentially
repeat. Incidental to the shallow-water management, DW could
potentially sell that water when it was drawn down in April or
May.

Operations and Maintenance

Operation and maintenance activities for the reservoir islands
under Alternatives I and 2 would include:

¯ operation of onsite siphons and pumps during water
diversions and discharges;

¯inspections and maintenance of perimeter levees, including
placement of fill and rock revet ment as needed;

¯maintenance of inner levees for shallow-watermanagement
and management of reservoir bottoms;
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Conceptual Recreation Facility

~ R.~.reation facility

r’--" Floating boat decks ~-- Parking area ~ wtth wood deck
~ (30 berths) ~ Levee road \ ~ ~                   \ (36 berths)

Gangway ~
~.~[[~t~...uhu...ul.u..~[.

Stairs Gangway

Interior levee
Channel water surface slope
(mean low low tide)

¯ maintenance and monitoring of siphon units and fish
screens;

¯inspections and maintenance of pump and siphon stations;
and

¯maintenance and operation of recreation facilities.

Other operation and maintenance measures required by water
rights or other permits and agreements (including proposed
mitigation measures) are described for each resource area in the
respective chapters of the EIR/EIS.

Recreation Facilities

Water storage operations on Bacon Island and Webb Tract would
not preclude recreation on those islands. DW proposes to
construct a maximum of 11 recreation facilities on each of these
islands along the perimeter levees. Each recreation facility
would be constructed on approximately 5 acres and would
include living quarters with a maximum of 40 bedrooms, a 30-
berth floating dock with a gangway that provides access from
neighboring water channels, a 36-berth floating dock on the
interior of the island to provide small-boat access to hunting
areas, and a 40-car parking lot located along the levee crest
access road.

Habitat Islands

Bouldin Island and Holland Tract would be managed for
wetlands and wildlife habitat under Alternatives 1 and 2. An
incidental operation of the habitat islands may involve the sale
or use of water required to be drained from the islands. This
water would be sold or used for the same purposes as the water
discharged from the reservoir islands.

The primary function of the habitat islands, as described in the
HME is to offset effects of water storage operations on state-
listed threatened and endangered species, waters of the United
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States (including wetlands) pursuant to Section 404 of. the Clean
Water Act and Section 10 of the Rivers and Harbors Act of 1899,
other wildlife habitat areas; and wintering waterfowl. The
habitat islands would be developed and managed to provide
breeding and foraging habitat for special-status wildlife species
and other important wildlife species groups. The amounts and
types of wetlands and other habitats developed on the habitat
islands would compensate for the impacts of project facility
construction and water storage operations on the reservoir
islands and any impacts associated with construction and
operation of the habitat islands.

Wetland management on the habitat islands would
require grading areas, revegetating, and diverting water.
As part of Alternatives 1 and 2, improvements would be

,~
,,~

made tO existing siphon and pump facilities and to ,~
perimeter levees, including levee buttressing to meet
DWR’s recommended standards for levee stability and
flood control. No new siphon or discharge pump ~,,
stations would be constructed on the habitat islands. KK ,o,,,d

Tract
Recreation facilities would be constructed on the habitat ~’ ~,,~>
island perimeter levees.

~ ~

Habitat Island Diversions and
Discharges                       "

Bouldin Island and Holland Tract would be managed for            ~l
improvement and maintenance of wetland and wildlife
values. The timing and volumes of diversions onto the      o

on ~habitat islands would dependthe needs of wetlands ~ ~,~
and wildlife habitat.                                                              ,-

o Existing pump stationWetland diversions ~ I ¯ Existing siphon statiwn
would typically begin in ~,
September and water

siphons would be used ~.~
for diversions to the ~ ~
habitat islands. Fish ~.%.,~. ’
screens would be ~ ~o.,~’. ,
installed on all siphons ~,~ ~ ~ ~.~’~’~
used for diversions. ~N~;?%

The maximum rate of
,.’~._,proposed diversions onto ~ ~a~ ~

Holland Tract and ~’ ’~:~-~ vo.,=             \’~,~,
Bouldin Island would ~
200 cfs l~er island.
Diversions onto the
habitat islands would not
cause the combined

oiL.~

~ Conceptual ......
tion

Existing pump station
maximum daily average ¯ Existing siphonstation
diversion rate of 9,000 cfs
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Conceptual Cross Section of Habitat Islands under Fall Management Conditions

Upland Note: Upl~nd

Levee shaI~ depicted in this figure is exaggerated because of the difference between [10’
horizontal and vertical scalcs.

Sc~k~: 200’

Operations and Maintenance

Operation and maintenance activities for the habitat islands
under Alternatives I and 2 would include:

¯operations and routine maintenance of the siphon and pump
units;

¯ management of habitat areas, including, but not limited to,
the control of undesirable plant species, agricultural
plantings and irrigation, and the maintenance
or modification of inner levees, circulation ditches, canals,
open water, and water control structures to facilitate
flooding and drainage;

¯ maintenance and mbnitoring of fish screens during water
diversions for habitat maintenance;

¯ wildlife and habitat monitoring for the HMP;

¯ inspections and maintenance of perimeter levees;

¯use of the Bouldin Island airstrip for seed dispersal and
application of herbicides and other pesticides;

¯ operation of recreation facilities; and

¯monitoring and enforcement of hunting restrictions.

Other operation and maintenance measures required to mitigate
impacts associated with the DW project are described for each
resource area in the respective chapters of the EIR/EIS.
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Recreation. Facilities

Recreation facilities on the habitat islands would be similar to
those described above for the reservoir islands. Consistent with
the HMP, DW would construct up to 10 new recreation facilities
on Bouldin Island and six new recreation facilities on Holland
Tract. The HMP designates open hunting areas for waterfowl
and upland hunting, as well as closed zones where hunting is
prohibited.

The Bouldin Island airstrip would be available for use by
hunters and other recreationists to fly to the island. The airstrip

is currently used for agricultural operations. To
reduce disturbances to wildlife, restrictions
specified in the HMP have been placed on
operation of fixed-wing aircraft and helicopters
on the habitat islands during the waterfowl
season.

Under Alternative 3, all four DW project islands
would be managed for year-round diversion and
storage of water. This alternative represents the
maximum water appropriations that would be
achieved by SWRCB granting DW’s water right
applications. This alternative also represents the
maximum amount of water storage that would be
feasible on the four proiect islands based on levee
height and internal elevation. Project operations

under this alternative
would be the same as
those under
Alternative 2 with
respect to diversion
and discharge                   0
operations (except for            :

diversion and
discharge rates) and             :

construction and
operation of recreation           :

facilities; however, this
alternative would
allow year-round                :

water diversions on all
~,~ four DW project

:

~ Conce ptu al tecrealion ~P.citity
~ ExLsting pump station                                                                                                          ~l~
¯ P;’oposed pump station (Sktlflar ;in size to existing pump station)

~ Propossd Intake siphon station
~ Proposed dLscharge pump Mat]on :¯ Existing siphon station

:
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¯
¯
¯
¯ islands and would require substantially greater investments in
¯ internal levee construction to protect State Route (SR) 12 on

¯ Bouldin Island.

¯ Operations on Bacon Island and Webb Tract would be the same
¯ as those described for Alternative 2. Bouldin Island and Holland
¯ Tract would be operated for water storage similar to We.bb Tract
¯ and Bacon Island, rather than for wetland habitat cr6ation.

Alternative 3 would include the area on Holland Tract excluded
from the project area under Alternatives I and 2 but would not
preclude the operation of the marinas located on the channel
side of Holland Tract’s southern perimeter levee. Under
Alternative 3, a habitat reserve would be created north of SR 12

¯ on Bouldin Island to compensate for some of the wildlife habitat
¯ and wetland impacts associated with water storage operations.

¯ Additional offsite wildlife habitat and wetland compensation

¯
would be required for this alternative.

¯
¯
~ If Corps permit applications or SWRCB water right permit

applications for the DW project are denied, DW would

¯ implement intensive agricultural operations on the four project
islands or sell the property to another entity that would likely

¯ implement intensive agriculture. The No-Project Alternative is
¯ based on the assumption that intensified agricultural conditions
¯ represent the most realistic scenario for the DW project islands if
¯ permit applications are denied. It is assumed that no new

¯ recreation facilities would be built.

¯ Changes in project island operations under the No-Project
¯ Alternative would be limited to those farming activities that
¯ increase cropping intensity and could be implemented without a
¯ permit issued by the Corps or SWRCB. The No-Project
¯ Alternative would entail implementing more efficient.drainage

¯ and weed management practices on Holland and Webb Tracts

~ and shifting some crop types on Bacon and Bouldin Islands.

¯
¯
¯
¯
¯

The project’s permits, if granted by SWRCB, would contain
terms and conditions to protect prior water right holders and the
public interest and public trust. All existing and any future
Delta standards regarding water quality, flow, and diversions
would be applicable to the DW project alternatives as
appropriate. The project permits would require that project
diversions not interfere with the diversion and use of water by
any other user with riparian or prior appropriative rights.

.
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Coordination regarding
Senior Water Rights

Most holders of riparian and senior appropriative water rights
are located upstream of the Delta in the Sacramento or San
Joaquin River Basins. Many holders of riparian rights are
located in the Delta, and senior appropriative water rights are
also held in the Delta.by the SWP and the CVP, as well as Contra
Costa Water District (CCWD) and several smaller diverters. The
DW project would not interfere with diversions.by these senior
water right holders.

The DWR Division of Operations and Maintenance and U.S.
Bureau of Reclamation’s (Reclamation’s) Central Valley
Operations Coordinating Office (CVOCO) maintain the official
daily water budget estimates for the Delta and designate the
Delta condition each day as being "in balance" or "in excess".
The term "in balance" indicates that all Delta inflow is required
to meet Delta objectives and satisfy diversions by CCWD, the
CVP, the SWP, and Delta riparian and senior appropriative water
users. Under all circumstances, when the Delta condition is
designated to be in balance, no additional water would be
available for diversion by the DW project under new water
rights.

When DWR and CVOCO determine the Delta condition to be in
excess and other terms and conditions are met, the DW project
would be allowed to divert available excess water for storage on
the designated reservoir islands under new appropriative water
rights. DW diversions under existing riparian and senior
appropriative rights may be permitted for shallow-water
management, subject to applicable water right laws, even when
the Delta is determined to be in balance. The daily quantity of
available excess water would be estimated according to DWR’s
normal accounting procedures. To provide extra protection for
compliance with the 1995 WQCP, SWRCB may establish
requirements for amounts of water within the designated excess
water (i.e., buffers) that would not be available for DW
diversions, or other measures to protect Delta objectives, existing
water right holders, and public trust values. Nevertheless,
during major runoff events, excess Delta inflow will likely be
available for diversion by the DW project.

Coordination regarding Water
Quality Standards

All existing and any future Delta water quality standards
adopted by SWRCB or other regulatory agencies would b.e
applicable to the proposed diversions. Project operations for
water storage would not be allowed to violate applicable Delta
water quality objectives and public trust values or interfere with
the ability of other projects to meet the objectives.
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The DW project permits would contain terms and conditions
that specify the allowable project operations for a variety of
possible Delta conditions related to water quality or fish and

R e s,o u r C e A re as A n a Iwildlife requirements. SWRCB terms and conditions for the ._ ¯
requested DW water rights would specify DW operational rules
and guidelines related to meeting applicable Delta objectives. Water Supply and Water

Project Operations

Co o rdin a ti o n rega rding Hydrodynamics

Endangered Species Water Qucility

Fishery Resources
Under the federal Endangered Species Act, biological opinions
¯ would identify DW project operational criteria, take limits, and Vegetation and Wetlands
facility design (i.e., fish screen criteria) for winter-run chinook
salmon, delta smelt, and possibly Sacramento splittail. The Wildlife ¯
project permits would require that project operations fully
comply with any applicable Endangered Species Act conditions Mosquifos ana"PubiiC He~Jth
and allowable take limits as specified in the biological opinions .......
Water exported from the DW reservoir islands will be subject to" i~.."~.".ii)iii~-.." i~ ....Flo~d:c~trOJ~- ~i ,ii~
all applicable biological opinion requirements at the SWP and ¯
CVP export facilities. :

Land. an:d~Ag~iCbifU~.~¯

Recreation and Visual Resources

Utilities and Highways.(,~
Approach to Impact Analysis ~ .... r    ~ ’ ~ ~

The impact analysis for each r.esource topic identifies and ,,: LL," .~, ’ ’L A~r Qu~h!y ....
compares the probable impacts of each alternative specific to the

EconomLid" Condition~ i~naresource topic. These comparative analyses highlight differences .,. ~:.:,.

~pae~s were assessed k~oug~ comparison be~een expected
conditions ~ssoci~ked wi~ k~e DW projee~ alkern~tives ~nd
exis~g conditions. For k~e e~pkers ~ssess~g w~ker resource
effects ol k~e DW projee~ (C~pker aA, "W~ker Supply and W~ter
Projee~ Operations"; C~pker aB, "Hydrodynamics"; Chapter
"Water Qu~"; and C~pker 8g "Fis~ew Resources’), impacts
were assessed k~oug~ comparison between s~ul~ed
conditions associated wik~ the DW project ~lkernatives ~nd t~ose
~ssoei~ked wik~ k~e No-Project Alkern~ve.

T~e impact analysis used in the resource chaptersdesigned
to comply wit~ CEQA and ~PA ~idelines. For e~e~ topic
are~, k~ree levels of ~paets were considered:

¯ d~eet ~p~ets on k~e DW project islands and on ~dj~cent                               ’
Delk~ channels;
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¯ indirect impacts on the project vicinity, including the Delta,
Suisun Marsh, San Francisco Bay, and, in some cases,
upstream areas, induced by direct project-related changes in
the environment; and

¯cumulative impacts.

The study area for analysis of direct project impacts consists of
the four project islands, surrounding channels, and adjacent
islands. The study area for analysis of indirect impacts is the
statutory Delta, as defined by Section 12220 of the California
Water Code; the hydrologically related Suisun Marsh and San
Francisco Bay; and, in some cases, upstream areas. The study
area for cumulative impact analysis consists of the combination
of the direct and indirect impact areas. However, most upstream
and all downstream areas that may be affected because of
speculative future uses of the DW project were not analyzed in
this EIR/EIS.

Where uncertainty exists in predicting the extent of project
construction and operations, the impact analysis is based on
"worst-case" conditions. For example, because DW is uncertain
of the size of the various recreation facilities, the impact analysis
is based on the assumption that the largest possible facility
would be built at all locations even though it may not be realistic
to have a facility of this size at every location.

Where the DW project alternatives are predicted to cause
significant impacts, mitigation measures are identified. In
accordance with CEQA and NEPA guidelines, measures are
proposed that would avoid, minimize, rectify, reduce, or
compensate for the predicted impacts, thereby reducing them to
less-than-significant levels. The feasibility and effectiveness of
the mitigation measures are described to the extent possible.
Mitigation measures may include modifying the project design
or operations to reduce the level of predicted impact.

Water Supply and Water Project
Operations

The EIR/EIS provides an overview of historical Delta water
supply conditions, describes the water budget for the DW
project islands, discusses possible effects of the DW project on
water available for export, and describes potential impacts of the
DW project alternatives on consumptive use. Delta island
consumptive use is water supplied by rainfall and channel
depletion that is lost from Delta islands through crop evapo-
transpiration (ET) and open-water evaporation. The Delta
Standards and Operations Simulation (DeltaSOS) model was
used to simulate water supply conditions under the DW project
alternatives and the No-Project Alternative; DeltaSOS modeling
was based on the initial water budget developed from results of
simulations performed by DWR using the operations planning
model DWRSIM. The simulations were performed using the 70-year
hydrologic record for the Delta tributaries but assumed that
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existing SWP export limits and would operate according to ......
DWR’s estimate of current levels of demand. Cumulative ~:::!iii?~’i!~i!:::i"~il;;i~ $0:$ M~o:de:l
conditions were simulated also with the 1995 WQCP objectives ....... ~
but included full SWP Results of the DeltaSOS is the monthly Deltapumpingcapacity.
DeltaSOS modeling were used as a basis for analysis of DW operations ~model developed by Jones
project effects on other resources. & Stokes Associates’. to evaluate

compliance of specified Delta water
The DW project would be required to operate under all -management operations, such as DW’s
applicable standards for protection of Delta water quality, fish proposed in-Delta storage project, with
and wildlife uses, and other resources and would be precludedbelta standards, DeltaSOS Simulates
from interfering with the ability of those holding senior water operations of a project according toa
rights to comply with Delta standards. Implementation of the specified set of assumptions regarding
DW project alternatives is expected to increase water available facilities~ demand for exports, and Delta
for annual Delta exports; however, changes in export water standards. "¯The simulations are ~based
supply are not considered in themselves to be beneficial or on an ~in itial Delta, ~water !bOdget
adverse impacts, and these changes are described in the EIR/EISprovided by DWR’s. DWRS!M:rnodell
but are not assessed for impact significance.¯ The DWRSIM model Simulates Delta_

operations (e.g.,~channel flows, 6xports,
Implementation of Alternative 1 is expected to result in a less- and outflow)that would o~c6r:.0n a
than-significant increase in Delta consumptive use. monthly basis with preSent:day:fad!ities;
Implementation of Alternative 2 is expected to result in a current~ operation61 r~les:for IfI~!SWP.,.
beneficial decrease in Delta consumptive use. Implementation ofland: the :¢vP, iand;~:0:rre6:t!i~6~i6r:
Alternative 3 is expected to result in a significant and ~ ¯i.’demanfisl~:~ Delf6sos!,~in~61aii~are!~.
unavoidable increase in Delta Under :.-:~also based on :implemedtatio6 :~f, !theconsumptiveuse.
cumulative conditions, implementation of Alternative 1, 2, or 3 1995 WQCP Delta 0bjectives Under’the
would result in a beneficial decrease in consumptive use. Under̄ range of ’hydrologic~ conditions
the No-Project Alternative, consumptive use would increase, butrepresented by the 70-yearhydrologic ~~,
not measurably so at the scale of monthly water supply ’ ¯ record (water years "1.922:1.991) f0r the.

’ ~Delta: ~ DeltaSOS allows the;~s6r:tomodeling,

d d
~                   : :s~eci~alternatiVeproject ,.under iana lysis Operationsi~6f iandl~ ’inclUdes

Hy ro ynatnics
: sev~:ral- switches:;ifo.r:-:~.spe~);f~ing
~."alternatlve monthly Delta and up~t~eag~

Delta hydrodynamic conditions are the influences on the ~ operations and fa~ilities~The m~]ei thus, i
movement of water in Delta channels (e.g., tidal forces and provides a .general analysis ~t6ol,.for
inflows) and the effects of the movement of water in Delta ~ ~valuating~ .wide: :fang6 ~f
channels (e.g., changes in channel flows and stages, export flows, i:. future Delia :standards6nd/ik6!,~i::fgtute

"̄ operotion~ that W~uld c0mply~,ifi~:these
conditions;and outflow).discusses The EIR/EIS the Delta describes model Delta developed hydrodynamic by Resource ~i ::standards/: .’.~:: i:: :~: ::~:-il;:ii~.. ~! ~:~,:i: ii~ :i: i:,:ill ~:i!i.: ~:iii~i ~:,i:
Management Associates (RMA), which was used to simulate .: ~,
hydrodynamic effects of the DW project; identifies Delta
hydrodynamic variables that could be affected by operation of:i;~!iWater management.6pe~atlo6~~:ii6f"th~

the DW project; and presents results of simulations using the DW project: ~ilterh~fi~;e~ ahd.:it}i~iN6
RMA model to determine DW project effects on those variables. .:.proj~6d:,~lfernati~e~ Which: W6S:6sed

.the baseline:for,impacf asse~sment~ :.The
Delta hydrodynamic variables considered in the initial selection’, m0d~l~,rei~orts~diver~ionistO !Stb~ge°,
process for the hydrodynamics impact assessment were local encJ:of-mgnfh Storage;andl ~iischdr~es,

for export. Resultsalso ihclude’final: t0tal.Delta channel velocities and stages, export flows, outflows, net
channel flows, and inflow source contributions. Because the Delta6xp0rt, Delta ouiflow~ �~nd Sel6cted
most important effects of changes in outflow and changes in Channei’flo~s~.~"~.~: :: ~ " "¯ ¯ ’~, ~ i :
inflow source contributions are linked with potential water /.i.. . .
quality or fishery impacfs, DW project effects associated with
these changes are addressed in Chapter 3C, "Water Quality", ¯
and Chapter 3F, "Fishery Resources", of the EIR/EIS. DW

~~ . v::~ _ . ¯
project effects on exports are discussed in Chapter 3A, "Water : : :: : ~ ....
Supply and Water Project Operations". Potential effects of DW
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Annual DW Diversion and DW Discharge for Export under Alternative 1, Simulated with DeltaSOS Based on
the Hydrologic Record for 1922-1991

~. ~oo ....?...~.....~....?....~....~.....~.....~....~.....?....!....~.....?...~.....!.....)..~.....r....~.....!....~.....~.....i.....!.....?...~.....!.....~....~.....~.....?...~.....i.....~.....~....~ ....

0      , - =
1922 1932 1942 1952 1962 1972 1982 1992

Water Year
[] DW Diversion ~ DW Discharge for Export

project diversions and discharges on local channel velocities and
stages and on net channel flows are described below.

DW project operations under Alternative 1, 2, or 3 would have
less-than-significant effects on local channel velocities and stages
and on net channel flows. Under cumulative conditions,
however, implementation of Alternative 1, 2, or 3 could
contribute to a significant effect on net channel flows. This
cumulative impact would be reduced to a less-than-significant
level through monitoring of the effects of DW operations and
control of operations to prevent unacceptable hydrodynamic
effects during periods of flows that are higher than historical
flows. The No-Project Alternative would not cause adverse
effects on Delta hydrodynamic conditions.

Water Quality

The maintenance of beneficial uses of Delta waters depends on
the levels of several key water quality variables (constituent
concentrations and other water quality characteristics, such as
tempera ture) in Delta waters. Those key water quality
variables, objectives associated with maintaining beneficial uses
of Delta waters, existing Delta water quality conditions, and
impacts of the DW project on levels of key variables in Delta
channels and exports are described in the EIR/EIS. Information
is also presented on estimated historical Delta water quality
conditions to provide a context for assessing water quality effects
of the No-Project Alternative.
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Diverting water onto the DW project islands would reduce Delta
outflows and could increase salinity in Delta channels or exports.
Discharges from the DW project islands could contribute to
changes in concentrations of water quality constituents and
other variables in Delta channel receiving waters and Delta
exports. Variables that could be adversely affected are salinity,
concentrations of dissolved organic carbon (DOC), temperature,
suspended sediments (SS), dissolved oxygen (DO), and
chlorophyll. Increases in DOC and salinity could indirectly
increase trihalomethanes (THMs) in treated drinking water
supplies that are exported from the Delta. Also of concern are
pollutants that may remain in some DW island soils as a result of
past agricultural and waste disposal activities; if pollutants are
present, they could contaminate stored water that is later
discharged into Delta channels.

Water quality impacts of salinity increases
were assessed for Chipps Islands, Emmaton,
Jersey Point, and Delta exports ~ Example of Determination of Significant Water Quality(representative of diversions at CCWD Rock Impacts at Chipps Island under Alternative 1, Based on
Slough intake and SWP Banks and CVP 1922-1991 Simulation Results
Tracy Pumping Plants). Water quality
impacts of increases in DOC and resulting . :~ :’No,Project DW Diversion. ¯ change in
THM concentrations were assessed for Delta~:, Effective: , (cfs)

exports. Impacts of other variables and Outflow (cfs) ¯ ~ (>500 cfs)

potential water pollutants in island soils November
were assessed qualitatively because . ¯
quantitative models for these variables are Outflow Objective: 4;500 cfs
not presently available. ’" Equivalent EC:!0,000 ~S/cm ¯ ¯

190% Limit.;~9;O00 ~SlcmDW project diversions under Alternative 1, . ~ .. .....
2, or 3 could result in significant salinity
increases at Chipps Island, Emmaton, and 8,176 3,606 3,248 7,932
Jersey Point and in Delta exports during 9,162 4,000 2,991 6,683

7,107 2,939 2,979 9,050periods of low Delta outflow. These impacts 8,389 1,328 6,477
would be reduced to less-than-significant 11,338 4,000 1,779 3,986
levels through adjustments made to DW 11,639 4,000 1,741 3,798
project diversions based on salinity estimates 6,609 1,196 1.,416 8,272
at these locations with and without DW 14,110 3,373 958 2,136

diversions. DW 13,857 4,000 939 2,185project projectdischarges 13,846 654 648 1,896
under Alternative 1, 2, or 3 could result i’n 15,371 4,000 544 1,444
significant elevations of DOC concentrations 18,663 2,258 354 833
in Delta exports and elevations of THM 17,638 4,000 346 922

concentrations in treated drinking water. 25,347 906 78 290
31,138 4,000 14 178These impacts would be reduced to less- 40,244 4,000 1 153

than-significant levels through adjustments
of DW project discharges based on
measurements of DOC and bromide in
stored water during intended discharge 1. Specify appropriate EC criteria based on the 1995 WQCP outflow or
periods and monitoring of channel receiving E¢ objectives.

waters. 2. Estimate Chipps Island EC for the No-Project Alternative and DW
project operations.

3. Determine DW project effects and mitigation requirements.
DW project discharges under Alternative 1,4. Underlining indicates significant impacts that would
2, or 3 could also result in significant changes require mitigation.

in other water qua!i.’ty variables (temperature,
SS, DO, and chlorophyll) in Delta channel
receiving waters. This impact would be
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~ ~:~:~ :~:,~ :~:!~:::" -’?~;-. ~ ~’~ ~’~:;~; reduced to a less-than-significant level through adjustments of
..... ’, ............~- .~~ ’-~- ~ ........ ~.~,~; ......................... ~ ~ DW project discharges based on measurements of these variables
.... ?~arnpl~’a:n eew ~;~h,;~:~l~ e ~;~,~ ;in stored water during intended discharge periods and

Endla.ngered Species Act monitoring in channel receiving waters. Potential contamination¯
°: ~;"~ "~:~ ~ ¯

of stored water by pollutant residues under Alternative 1, 2, or 3
S~,~ztio~ 7 of ~:~n~ered Species would also be a significant impact. This impact would be
Act of 1973, aS amended, requireSreduced to a less-than-significant level through assessment and
fed~rala~en~ies~ in h~ns~ltatiod with ,necessary remediation of soil contamination prior to project
USFVCS6ndNlvlFS,~toensure:th~thefr~i-~: implementation to eliminate sources of potential contamination.
actionsdo not ieopardizethe.hontin~ed "
existence.ofe~dah~er~d or threaten~ ’ Water quality impacts under cumulative conditions would be
species or result in the destmcfio~ or similar to the direct and indirect impacts described above for
~dverse modification o~ the critical Alternatives 1, 2, and 3. Additionally, use of the recreation
habitat of these s~cies. -. . facilities constructed on the DW project islands would contribute

to pollutant loading in the Delta from regional boating activities.
The Caiffor~ih.E~dangeredspecies Acf: i The potential increase in pollutant loading from the DW project
(CESA): r~quiresl St~}~gen~esl ~!a, hich :,~::! facilities and boating activities under Alternative 1, 2, or 3, in

i aa.. ~i~66~ai& ~for pupates .o~:~~ i,,~combination with other boating facilities in theDelta, is
CEQA~i6:i~i~hli~ithl DFG~;befi~6r~’~:~,:iconsidered a significant and unavoidable cumulative impact.

~ Je°~ai~li~’;;th~:~6riiihu~d:e~isten~ of:"ii?i.I Implementation of the No-Project Alternative would not result in
.~:’~a3cm~ei-6~ OK._~hr~at~h6d~spe¢ie~ii:~~;!~i~,!~ measurable water quality effects relative to existing conditions.

pro~es~~-~fof~ th’e~DW ~ p~r61~ecf" has’been~ . : F i s h e r y R e s o u r c e s
initiated with the ~acrarnento
Endangered SpeCies Office of USFW$,
NMFS~, .and DFG.~ A bigl0gical The EIR/EIS analyzes the potential for impacts of DW project
assessm6nt:(BA):i~r.fi~h ~speCie~ was..~q operations on chinook salmon, striped bass, American shad,
!S~I~:~i"~dlI~b’~:’U~Si~i~hd:NMFS for:~I! delta smelt, Sacramento splittail, and longfin smelt and on their
~ithei:~7~6~,i6~i;ahd,~6hc0r~en4e:b6-J~ne..~.i habitats. Effects on these species encompass the range of

~"22,~i~:i:~ii~:95.;i;~i:~4’iGo~pS ;:~eqbe~t:~for I, LI potential responses of Delta fish species to DW project
for ai;’�0nsult i 0n  vithus6a,s and opera ons.
NMI:S Was Sgbmitted 6n J61y] 0~ 1995.."~i~
A BA~0n terrestHai ~species and .a ~.¯~ DW project operations and facilities under Alternative 1, 2, or 3
reque~flf0i~;’f0rm~i~0nsultation was~! ~ could cause or contribute to significant impacts on fish
;sub~i,ecHo~US~S, fori~sFws ~eview~i!~;, population abundance. These impacts would be avoided or

~-arid~concg~re~ic~66July:31 ;LIi 995. ’~h~ ;i:~ reduced to less-than-significant levels, however, through
;.i~’iCESi~:ii!~.iii~oi~~Jtati0~ ~’~:pbo~S ~i i~~iI~I implementation of appropriate management actions, monitoring
ii;~!e~di~!~’~ith":thelreleas~ of theEiRii:!~!~;~i i of DW project operations, and operation of the DW proiect
~:~!~E~!ii~i~ii!~!::~:~.!~:~:~b~i~.i~.~.~i~i:;~.~ .~i:%~,:~::’o~.’~.?!;!~7. according to specified operations objectives. The following

~-.. ~. "~:~. i~!~, ~.~!ii-:~’..~i~:::~!~::~’~ :: ~v .~ : ~: ~., ~...~: .:: significant potential impacts were identified:¯.... ~: .::.:....~:~’~.,~i.~ :~o~.~. ~ ~ ...~, ,¯,., , -. .....~" "~: ¯ Construction of DW project facilities could degrade
spawning and rearing habitat, which could affect the
localized reproductive success of delta smelt, Sacramento
splittail, and other Delta species.

¯Discharge of water from the DW reservoir islands to
adjacent channels could increase channel water temperature,
which could reduce juvenile chinook salmon survival.

¯DW project operations could affect flows during the peak
out-migration period of Mokelumne and San Joaquin River
chinook salmon, indirectly increasing chinook salmon
mortality.
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t ¯ DW project operations could reduce
transp.~rt flows and increase Mortality Index for Winter-Run Chinook Salmon during Migration

~ entrainment loss, which could through the Delta Attributable to Forgone Argicultural Diversions,

reduce the survival of striped bass DW Reservoir Island Diversions, and Bacon Island and Webb Tract

~ eggs and larvae; delta smelt larvae;
Discharge to Export, 1922-1991 Simulation

and, possibly, longfih smelt larvae.
0.~

t ¯ DW project diversions could °.4

t
indirectly increase entrainment
losses during November- Januar~ ~ 0.~
reducing survival of juvenile striped ~

t bass and delta smelt. ~ o~

Impact avoidance and mitigation                 ~
measures were developed to protect

¯ individual species and, wheat possible, 0~ =|-~ |1~ |.

¯ to implement an ecosystem-based
¯ approach to sustain habitat conditions -0.1

~ protective of multiple species and life i Forgone ag Diversions    ~ Webb Tract Discharge
stages throughout the Bay-Delta estuary. I~ Diversion ~ Bacon Island Discharge

Implementing construction guidelinest and replacing altered spawning and o.~

rearing habitat would compensate for I

~ potential fish habitat loss. Scheduling 0.~
DW project discharges so they will not

~ result in adverse water temperature ~ 0.~:
changes in the Delta channels would ~avoid significant adverse temperature
impacts on chinook salmon and other ~o.~:
species. Prop6sed inte~ation of I I ii

i.Jfll.,l&dJ,
monitoring of fish populations and flow
conditions with operations criteria for

t diversion and discharge would reduce
DW project effects related to i

entrainment and transport to less-than- -0.~

t significant levels. Use of efficient fish
screens, in combination with the i Forgone Ag Diversions    ~-~ Webb Tra=t Di~harge

~ proposed operations criteria, would i Diversioa ~ Bacon Island Discharge

reduce entrainment loss effects to less- Note:

t than-significant Ievels. Forgone Agricultural Diversions is the differanee between mortality attributable to agricultural diversions
on the DW islands under the No-Project Alternative and mortality attribuable to DW habitat island
diversions.

Implementation of Alternative 1, 2, or 3

t would also result in the following less-
than-significant impacts: a change in the area of optimal salinity

~ habitat in the Delta, a potential increase in accidental spills of
fuel and other materials at boat docks at the DW project islands,

t and an increase in entrainment loss of juvenile American shad
and other species.

Effects on fish species and their habitats under the No-Project
Alternative would not differ measurably from effects of current

¯ agricultural operations on the DW project islands.
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Vegetation and Wetlands

hnpacts of the DW project on vegetation and wetland resources
include conversion of existing vegetation conditions (primarily
agricultural) on the reservoir islands to open-water, mudflat,
herbaceous, and shallow-water wetland habitats and conversion
of existing vegetation conditions (primarily agricultural) on the

’ habitat islands to crops and upland, wetland, woodland, and
scrub habitats.

weft :rev~.ews.~ ~! The impact analysis for the reservoir islands provides a
~..a :, i! description of vegetation and wetland values that would be

associatedwith thevarious flood conditions on the reservoir
islands; because future vegetation conditions are unpredictable,
however, it is assumed that the reservoir islands would provide
no wetland values that would compensate for project impacts.

Under Alternative 1, 2, or 3, construction of project facilities (e.g.,
siphon and pump stations or recreation facilities) and levee
improvements on sites occupied by special-status plants could
result in the loss of special-status plants; this would be
considered a significant impact. Avoidance measures are
recommended to reduce this impact to a less-than-significant
level.

Implementing Alternative 1 or 2 would result in losses of
riparian and permanent pond habitats and of upland and
agricultural habitats. Losses in acreages of these jurisdictional
wetland habitat types on the reservoir islands would be offset by
creation of similar vegetation types on the habitat islands as
described in the HMP; therefore, these losses are considered less
than significant. Implementing the HMP under Alternative I or
2 would also result in a beneficial increase in freshwater marsh
and exotic marsh habitats and the beneficial cumulative impact
of an increase in wetland and riparian habitats in the Delta.

Under Alternative 3, the loss of jurisdictional wetlands on
reservoir islands, including riparian, marsh, and pond habitats,
would be considered a significant impact. Although a limited
amount of habitat would be created in the NBHA to partially
offset this impact, DW would need to develop and implement an
offsite mitigation plan to reduce this impact to a less-than-
significant level.

Under the No-Project Alternative, impacts would result
primarily from conversion of fallow, herbaceous upland,
riparian, and wetland habitats to agricultural use. In contrast to
implementing any of the DW project alternatives, implementing
the No-Project Alternative would decrease the diversity of
vegetation types on the four DW islands. Implementing the No-
Project Alternative would not result in direct disturbance of
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Bouldin Island Habitats under the HMP

:.:::.:.::: ’_ . . 2 :;

Note: A similar habitat plan map for Holland Tract is included in the HMR

special-sta~s plants ~om cons~c~on of ~ac~ties as described
for the DW pro~ect alterna~ves. However, as increas~g land
subsidence rates and flood risks become critical to levee stabili~
over ~e, ~provements to per~eter levees under the No-
Pro~ect Alterna~ve could adversely affect ~own populations o~
plants.

Wi I d t ife

The ~pact analysis for the reservo~ islands provides a
description of wildlife values that would be associated with the
various flood conditions on the reservo~ islands; however,
because ~re habitat condi~ons are unpredictable, no wildlife
values that would compensate for project ~pacts are assumed
to be provided on the reservo~ islands. Impacts of the DW
project on wfld~e ~e associated with the conversion of exist~g
habitats (pr~ar~y agricul~ral) to reservo~ uses on the reservo~
islands or to habitat ~es managed specffica~y to provide high
wfld~e habitat values on the habitat islands.
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Under Alterna.tives 1 and 2, the habitat islands (Bouldin Island
and Holland Tract) would be managed primarily to offset
wildlife impacts resulting from operation of the reservoir
islands. Implementation of the HMP developed for the habitat
islands would result in creation of seasonal managed wetlands,
emergent marshes, seasonal ponds, lakes, herbaceous uplands,
riparian woodland and scrub habitats, pastures, and corn and
wheat fields that would be managed specifically to provide high
wildlife habitat values. In addition to offsetting project impacts
on wildlife, implementation of the HMP is expected to benefit
many special-status and other wildlife species that currently are
not found or are found only irregularly on the DW project
islands.

Implementation of Alternative I or 2 would result in changes to
wildlife habitats on the DW project islands and therefore
changes in the use of those islands by wildlife species. In
general, flooding the reservoir islands would result in a loss of
habitat and implementing the HMP would result in a gain in
habitat.

Implementing Alternative I or 2 could result in increased
incidence of waterfowl disease, which is considered a significant
impact on wildlife. Implementing a program for monitoring
waterfowl disease in cooperation with DFG would reduce this
impact to a less-than-significant level. Significant temporary
impacts on state-listed species could occur during construction
on the reservoir islands but would be reduced through
development and implementation of a mitigation and
monitoring plan to avoid these impacts. Use of the Bouldin
Island airstrip would be restricted by the HMP on hunt days
during the waterfowl season. Under Alternative I or 2, use of
the airstrip on hunt days could still result in disturbance to
greater sandhill cranes and wintering waterfowl. This impact
would be reduced to a less-than-significant level through
implementation of a monitoring program to assess the effects of
hunt-day flights on use of Bouldin Island by these species and
implementation of actions to reduce any effects identified

¯ through monitoring.

Implementation of Alternative 1 or 2 would also result in less-
than-significant losses of upland habitats, foraging habitats for
wintering waterfowl, upland game species habitats, foraging
habitat for Aleutian Canada goose, and wintering habitat for
tricolored blackbird, and less-than-significant cumulative losses
of riparian and herbaceous habitats. Other less-than-significant
impacts would be the potential for disruption of waterfowl use
and of greater sandhill crane use of the habitat islands as a result
of increased hunting, increases in waterfowl harvest mortality,
potential changes in local and regional waterfowl use patterns,
and potential effects on wildlife and wildlife habitats resulting
from Delta outflow changes. Implementing the H-MP would
result in beneficial increases in wetland habitats for nongame ’
water and wading birds, waterfowl breeding habitats, foraging
and roosting habitat for greater sandhill crane, foraging and
nesting habitat for Swainson’s hawk, nesting habitat for northern
harrier and tricolored blackbird, and suitable habitats for special-
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status wildlife species, as well as contribute to cumulative
increases in wintering waterfowl habitat in the Delta region.

¯ Alternative 3 does not include implementing the HMP, so
impacts of reservoir island operations under thi_~_alternative on

¯ some wildlife habitats would not be offset by created habitats
¯ and are considered significant. Significant impacts would be
¯ losses of upland habitats, foraging habitats for wintering

~ waterfowl, habitats for upland game species, foraging habitats
for greater sandhill crane and Swainson’s hawk, and nesting

~ habitat for northern harrier. To offset these impacts, an offsite
wildlife habitat mitigation plan would be required for
Alternative 3. Implementation of Alternative 3 would result in

¯ the following less-than-significant impacts, as under Alternative

~ 1 or 2: losses of foraging habitat for Aleutian Canada goose and
nesting habitat for tricolored blackbird, potential for disruption

¯ of waterfowl use as a result of increased hunting, increases in
waterfowl harvest mortality, potential changes in local and

¯ regional waterfowl use patterns, and potential effects on wildlife
and wildlife habitats resulting from Delta outflow changes.
Alternative 3 would also contribute to less-than-significant

¯ cumulative losses of foraging habitat for wintering waterfowl,
¯ herbaceous habitat, and wetland and riparian habitats in the

¯ Delta. Implementation of Alternative 3 could result in a

¯
beneficial increase in suitable waterfowl breeding habitat.

¯ Implementation of the No-Project Alternative would change
¯ wildlife habitat on the DW project islands by converting fallow,
¯ herbaceous upland, riparian, and wetland habitats to crops. The

¯ effects of the No-Project Alternative would be losses of riparian

¯ and wetland habitats, northern harrier nesting habitat, and
potential Swainson’s hawk foraging habitat. These effects could

¯ be reduced through development and implementation of an
¯ offsite mitigation plan, but such mitigation would not be
¯ required.

¯ Mosquitos and Public Health

¯
¯ Public health concerns are related to transmission of disease by
¯ mosquitos and wildlife vectors in the Delta. The EIR/EIS
¯ describes mosquito control and abatement practices on the DW
¯ project islands and assesses potential impacts of the DW project

¯ alternatives on mosquito production levels, mosquito abatement

¯
requirements, and transmission of diseases by wildlife.

¯ The potential for creation of mosquito breeding habitat on the
¯ reservoir islands under Alternative 1, 2, or 3 was assessed for
¯ five habitat condition classes: full storage, partial storage,

¯ shallow storage, nonstorage, and shallow-water wetland.

¯
Shallow-water wetland conditions would have the greatest
potential for producing problem numbers of mosquitos. The

¯ " impact analysis presented in the EIR/EIS assumes, as a worst-
¯ case analysis, that water would be stored and released on the
¯ reservoir islands in a manner that would create the largest
¯ acreage of shallow-water wetlands during mosquito breeding

¯
¯
¯
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seasons. If the reservoir islands are
Mosquito Control Locations on the DW Project Islands, 1991-1992 used for water transfers and

...:~.-::.~.. banking, the frequency of storage
/., ; .........- ....1/ ~ periods is expected to increase and¯ : .:.~/ (/ r,~¢~ the frequency of nonstorage

periodsand shallow-water wetland
periods is expected to decrease.
However, conditions under water

...... ’ ..... . ~ transfers and banking are
¯ ~ -..-...~-. ................................ speculative and were not used in

{ ,7 II .~,,.,~<-,<;~ the analysis of impacts. Under
.’~; ][ Is!:iaq Bouldln~ ~, Island Alternative I or 2, seasonal and

wetland and seasonalpermanent
~ flooded agricultural habitats that

,~i~:~,~, \ Webb V¢,~i~’,: ~ x~
L.\ M would be created on the habitat

~:’i:l,,~l i Tract l-0la~A\~ ~;,.-"~’.,’:";~"~ islands and managed for wildlifei
~":""’ ~I would also provide potential

../ ,- i I
~..{~....-.~

mosquito breeding sites during
/ r:~.:,,,} ~’ ~

flood periods.

i :~ ai’i,,!
.;::..,, ~.,~:,,,.,~ Implementing Alternative 1, 2, or 3

could result in the need for a~’"~ (i...t * significant increase in abatement
,, Tract

t.,,l
~.~,~:~’.:,.~ levels on the DW project islands.

,.:,, . Coordination with responsible

~
Bacon mosquito abatement districts
Island (MADs) and implementation of

~ ~ ~,~ ;,~..,,.. appropriate abatement practices
~..,~,.~,~ ~ ....... would offset the creation of

LEGEND ~::,~, ~,.,.~ potential mosquito production
~ DW project Islands :i:.:;. sources under the DW project

bionp~|o~t aCeas . ~. ....................,t, alternatives. The DW project~ Mosquito control locations "")t ......’ .......:t.") ),;,,,,.<~,.,,:.,(oi:~~ would also contribute to the
. .;,., cumulative increase in mosquito

Note: The noaproject areas oa Holland Tract are incl,,ded in the DW .................... : :~ abatement needs resulting fromproject for Alternative 3 and the No-Project Alternative. ’ .................L,~’:;", ......
implementation of future projects
in the Delta that benefit mosquito
breeding conditions (e.g., projects

for wetland habitat restoration) or that increase human
populations near existing mosquito production areas (e.g.,
residential housing and marina developments). This cumulative
impact is considered significant and unavoidable.

Implementing Alternative 1, 2, or 3 would also result in the
beneficial impact of reducing or eliminating the need for
mosquito abatement activities during full-storage periods on the
reservoir islands.

Exposure of people to wildlife species that transmit diseases
could increase on the habitat islands under Alternatives I or 2.
However, this impact is considered less than significant because
wildlife-transmitted diseases are not considered a significant risk
to public health in the Delta, and the increase in risk under
Alternative I or 2 would be minor.
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¯ mosquito abatement needs by eliminating habitats
¯ considered problem mosquito production sources. $ u b s id enc e=~i n: t h e D

No-Project Alternative, primarily on Holland and Prior to reclamation for agriculture~ the Delta was a tidally
Webb Tracts, could result in a substantial increasē  influenced marshland and swampland. Reclamation began

¯ in mosquito production during the fall flooding. .,in 1850, and in 1868, when responsibflily for reclamation
¯ Coordination with responsible MADs and was given to landowners and rtheir reclamation districts, Delta

¯ ~
island reclamation began on a large scale. By themid-1940simplementation of appropriate abatement the Delta had been completely transformed from a tidal

practices would offset the effects of fall flooding wetland to a series of channelsseparated by islands protected
practices under the No-Project Alternative. by bvees.

The Delta levee system initially served to control island flooding,
F I o o d C o n t r o l ~ but today the levees are necessary to prevent inundation of

island interiors during normal runoff and tidal cycles because

~¯
island interiors have been lowered by extensive soil subsidence..

Key flood control issues on the DW project islands" ~ " ~: : : ’ ": " ? ~ " ¯ : ~ ~ ~ ~ ~ ¯
On Delta islands, subsidence i~.primarily a~result of micr0bi,a!are reliability of interior and exterior levees ’ decomposition~ topsoil erosion~ and oxidation 0ftl~e:islands

around the DW project islands, seepage impacts. .i:.peai Soil. i Organic soil (peat)is .f0rmedby the accumulation

~ on neighboring islands, and effects of wind and ~: ri::!:Of decomposed vegetation in I~ogs, md[shes;:;0~r ~wamp forests:i
’:’~.Organic soil is. primarily tost through exposure .bf;peat to ~.

incorporatedWave erosion into°n levees.AlternativesFeaturesl, 2,andandPr°grams3 wouldi:: oxygen, which converts~ organic carboh .isolids

AgricUltural pmctlc~s:~ave"g~eatJy cohtriBOied~ are the potential for seepage from reservoir subsidence rates on Delta islands. Landdlsturbance associatedislands to adjacent islands, wind and wave erosion with agricultural practices (e.g., plowing} expose the~Delta’s

~ on reservoir islands, and erosion of levee toe organic soils to oxygen, resulting in more rapid lowering of
berms at new facilities on the reservoir islands, land levels, i. ~ ‘I ~r~r

No significant impacts are projected to occur : . 3" ~r ~ ~:~ ~

under Alternative 1, 2, or 3. Historically, Subsidence in the Delta has occuri’ed at fares that
are among the highesfin the world. 1"he land Surface0fsome~

¯ Delta islands is s~bsiding at arate0f2:3 iO~hes per
Levees that originally were built2:3!feOf hbove~

ground level must n0~v be ~hintained,in mari~’cases;~
....... at he ghts of more than 20 feet ab0,~,egr0und level

as a result of mtenor ~sland subsidence.

:- f current DW agriCultbr6 :j~rOctices~co~fi~Oe; the
Surfaces of the’ir~teri0~-peatso of the DW~L:i~ ands

--will decline roughly 6-10 feet.o~errfhe next~50:years
.. (peat layers ar~.as~umedt6 be at.leas~
;̄: Jfthe existingDW islan~t le~;ees~aremaintained and

¯ ’ ’ ¯ hydrostatic pressures on ~the¯ievees
and greatly ]no~ease~t~e ~ri~k of levee.~,failure.i.
levees are built ta greciter~heightS~. ~ain~enaD,co.�osts iPresent Conditions :would increase~i ahd. re~lamatiorn: .i~osts~w06!d .:be

:higher if a le~,,ee failure:0ccuri-edi~~

°:" "" : .....::.-.":": Subsidence               Implementing theDW projectwou!d

subsidence ,on the DW project i~lands ~elative to
¯ ~                                                                    subsidence rates UndereXisting agricUltOral use.

~Proposed water Storage and hal~itaL management
~use wou d reduce gr0und-disturbing act vities.
Decreased subsidence wouldrc0ntri~Ute to increased
long-term eveestabili~ on.the.D~ project islands.
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In general, the levee buttressing and maintenance program
proposed by DW for Alternative 1, 2, or 3 would have several
beneficial impacts. It would increase the long-term stability of

~. ~:i. ~ perimeter levees on the DW project islands, decrease the
potential for levee failure during seismic activi~, reduce the

~ ~’i:":~:~:;~, ~. t: .i,ii ~-,~,ii : cumulative flooding hazard in the Delta, and. reduce long-term
¯ !~,~’~ : ,, ~i public costs for levee maintenance and repair around the

reservoir islands. By decelerating the rate of subsidence relative
to existing conditions on the habitat islands, implementing

Prese~Vat~ .~. .                 i!"17Alternative I or 2 would also improve long-term levee stabilityag ...............
federal:: und6HakingS!:o~ hi~6fi’cal~.i ’ion the habitat islands.

archa~10giCdliia~~�01~ralresour~:es.
AgencieS: a ....... identify .~! Because the rate of subsidence would increase under the No-

...... Proiect Alternative, levee stability would decline over time andhistorical the potential ~or seepage and for levee failure during seismicnea~.proF
listed!inlth :, :ii activity would increase. The cumula~ve risk of levee failure

or arch~ would increase under the No-Proiect AlternaUve. The per~neter

!th~at:,~i:~!~ levees could be substantially buttressed and improved to

~.!ev~]~ai~ increase long-term levee stability.

~.i~!~!i~i~R~ C u I t u r a l R e s o u r c e s

th; Std~ei~j ii! ~ii~!iSeveral cultural resource issues are associated with the DW

(SHPO) ;)C06n~ill on~’i project islands. Bacon Island contains historic-period
Hist0ric Presef ~atio6it~. de~el0p; : ;archaeological sites and architectural properties, most of which
alternatiVesior~:;m iigati6n m6asureS to :.,i ii represent early 20th century agricultural development and use.

;~ i;a!lo~iit,~i~!~qje~i! ~pbi~,ili:.!~:i~;iiii~i!: ii!.: ~.!,il,.i Bacon Island resources appear to represent a cohesive record of
:.~.,;~ ~ ~:~’~:~:~"~:~;~:;~iiY:; ~;~ ~i!~!~;i!:;:;~:,:;::;~:~;:~q~;~i;~:~,’:;,~ agricultural development in the Delta and may be eligible for

.~!-Sect~on~f~0i~ic0ns~’ ~ :~ ~’~:’:"~ ~ ...............~:~ tafion W ~ *:~~;~:~~ ;~t~.~e SHPO~.,~:: ~’ : ......~ ....:~ .........list~g ~ the NaUonal Register of H~toric Places (N~P) as a

has been; ififtiat6( ~f~th~’DW pr~jecf~~:::~historic dis~ict. Webb Tract contains several areas of Piper soils,
~ A p~6~:~;~i~~ ~:~h~~ ~bfl~;ni~dg.~.L~ where prehistoric burials may be present; the~fore, the sites may

g   a  p  a ea: with be ~portant to Native Americans. One of the historic sites
Secti~h~: 1~;~:~ d~;afld~ging ~th ~ ~;~iden ed on Bouldin Island appears to be eligible for N~P
prolects~potent~~; ~ ~"::~; ~’ ~ ~ :~: :~;~ ~1;: effect:on’ ~: ~~’:~ ~ ~cultu~¢ ~ ~’ :~:: :ffsting. Three of the prehistoric archaeological sites iden~fied on

ahdis bah Holland Tract may be eligible for N~ listing and may have
c rcu c ~e~. .~r:signa~reby;~e~*-       y : AdvisOr ; ~.;~~portance to Native Americans as prehistoric burial sites;

Coun( ~J~:on:~stor~.~.Preservahon;~t~ ~;4; additional archaeological resources may also be present ~ the

~:~S"~ ~6’~6~;~:S~RCB~;~t~ ~Piper soils on the island.

........~ ~.~.:~:~ ....~.~:~,~.~:~,~;~;:,~ ~ ~,. :~ .... ..... . ~.~,; Implementation of the DW project alternatives could result in

Bacon Island and dis~rbance of pre~storic buried resources that
may be present on Webb Tract, the archaeological site on Bouldin
Island that may be e~gible for N~P ~sting, and ~tact burials
and buried prehistoric reso~ces possibly present on Holland
Tract. Implementa~on of ~terna~ve 3 would result in the
additional significant impact of damage or des~ction of
pre~storic resources on Holland Tract as a result of ~undation.

Al~ough measures to document arid preserve information
about the resources are reco~ended to reduce the impact on
the ~-e~gible district on Bacon Island, this ~pact would
rema~ significant and unavoidable. Impacts on Webb Tract
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prehistoric resources and Bouldin Island historic-period

~ resources can be reduced to a less-than-significant level through
preparation of a historic properties management plan (HPMP)

~ providing for treatment and monitoring of these resources, and
preparation of a data recovery plan for resources on Bouldin
Island. Disturbance of intact burials and buried resources on
Holland Tract under Alternatives I and 2 could be avoided with
design of habitat management and enhancement activities to

~ prevent such disturbance and with preparation of an HPMP.
Mitigation measures are available to recover or protect some of
the Holland Tract cultural values that would be lost as a result of

¯ implementation of Alternative 3, but this impact would remain
¯ significant and unavoidable.

¯ Implementation of the DW project alternatives would result in

¯ cumulative impacts on historic-period resources. Destruction of

¯ the resources on Bacon Island that may be eligible for NRHP

¯
listing as a historic district would add to the loss of this historic
resource type in the Delta. This impact is considered significant

¯ and unavoidable. Effects of the DW project would not
¯ significantly contribute to the overall loss of prehistoric

resources in the Delta and are considered to be less than
significant.

~ No-Project Alternative, damage to andUnderthe known
unknown prehistoric sites could result from continued
agricultural activities on the DW islands. The adverse effects of
continued agricultural activities on historic and prehistoric

~ resources on the DW project islands is typical of the effects of
land management in the region. Therefore, implementing the

~ No-Project Alternative would contribute to cumulative effects on
cultural resources in the Delta.

Land Use and Agriculture

Agriculture is the primary use of the DW project islands and
would be affected by DW project implementation. Potential land
use impacts of the DW project alternatives include displacement
of residences and structures, conflicts with adjacent land uses,
effects on Wflliamson Act contracts, inconsistency with local
zoning and land use plans and policies, and inconsistency with
general plan principles. Potential agriculture impacts include
conversion of prime agricultural lands and conversion of
substantial acreages of nonprime agricultural lands to
nonagricultural uses.

Implementation of Alternative 1, 2, or 3 would result in two

~ significant and unavoidable land use and agriculture impacts.
Conversion of 6,300 acres of prime agricultural land on Webb

¯
and Holland Tracts to water storage and habitat, respectively,
would be inconsistent with Contra Costa County agricultural

¯ principles to preserve prime agricultural lands for agricultural
¯ production and promote a competitive economy and would
¯

°
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therefore be .a significant and unavoidable land use impact.
Direct conversion of approximately 16,180 acres of agricultural
land on the four DW project islands under Alternative I or 2, or
¯ of 20,345 acres under Alternative 3, including harvested
cropland and pasture, short-term fallowed land, and long-term
idled lands, is considered to be a significant and unavoidable
agriculture impact. Implementation of Alternative 1, 2, or 3
would contribute to the significant and unavoidable cumulative
impact of cumulative conversion of prime agricultural land in
the Delta.

Implementing Alternative 1, 2, or 3 would result in the less-than-
significant land use impact of displacement of residences and
structures on reservoir islands. An additional less-than-
significant impact, displacement of property owners on habitat
islands, would result from implementation of Alternative I or 2.

Implementation of the No-Project Alternative would result in an
increase in cultivated acreage and agricultural production on the
DW islands. Under the No-Project Alternative, there would be
no change in the status of onsite structures, Williamson Act
contracts, consistency with zoning and general plan
designations, or consistency with relevant general plan policies.

Recreation

The demand for recreation opportunities in the Delta is expected
to increase, primarily as a result of growth of major population
centers such as Sacramento, Stockton, Tracy, Pittsburg, and the
Bay Area. The EIR/EIS discusses the changes in recreational
hunting, fishing, and boating in the Delta that could result from
implementing the DW project alternatives.

Hunting recreation use-days in the Delta would increase by
approximately 21% with implementation of Alternative 1 or 2 or
by approximately 13% with implementation of Alternative 3. All
three alternatives would increase boating recreation use-days in
the Delta by approximately 5%. All three alternatives also
would increase recreation use-days for other recreational uses in
the Delta. These impacts are considered beneficial. All three
alternatives would also contribute to the beneficial cumulative
impacts of an increase in recreation opportunities in the Delta
and enhancement of waterfowl populations and increased
hunter success in the Delta. Enhancement of waterfowl habitat
on the DW habitat islands under Alternatives 1 and 2 could
result in the less-than-significant impact of decreased hunter
success outside the project area.

Implementation of Alternative 1, 2, or 3 would increase boat use
in Delta channels and alter boating conditions (e.g., necessitate
speed restrictions) on waterways adjacent to the DW project
islands. These factors could detract from the quality of the
recreation experience for boaters and anglers in the project
vicinity. This impact is considered significant and unavoidable.
However, if the project description were modified to reduce the
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¯ number of recreation facilities built on the DW project islands,
¯ this impact could be reduced to a less-than-significant level.

¯ Issues related to waterway traffic and safety are described below
under "Traffic".

Under the No-Project Alternative, an intensive for-fee hunting
program would be operated on the DW project islands. This
program would generate approximately 12,000 additional
recreation use-days, resulting in a 17% increase over the existing
hunting recreation use-days in the Delta. Implementation of the
No-Project Alternative would also contribute to a cumulative
increase in recreation opportunities in the Delta and
enhancement of waterfowl populations and increased hunter

~ success.

~ Visual Resources

~
Visual resource issues include potential changes in the visual
quality of the DW project islands and potential conflicts with
local visual resource policies and designations that would result

~ from DW project implementation. Under Alternatives 1, 2, and
3, introducing pumps, siphons, and recreation facilities into the

¯
existing landscape; removing vegetation; and placing rock
revetment on the interior sides of levees around the reservoir

¯ islands would result in a significant and unavoidable impact on
¯ the quality of views of Bacon Island and Webb Tract from
¯ adjacent waterways and from the Santa Fe rail line along the

¯ south side of Bacon Island. Under Alternative 3, these project

¯ features would also result in a significant and unavoidable
impact on the quality of views of Bouldin Island and Holland

¯ Tract from adjacent waterways. Mitigation measures of partially
screening pump and siphon stations and designing project
features to blend with the surrounding environment would

~ reduce these impacts, but not to a less-than-significant level.
Under Alternative I or 2, the reduction in the quality of views of

~ Bouldin Island and Holland Tract from adjacent waterways
would be a significant impact, but implementing the mitigation
measures listed above would reduce this impact to a less-than-
significant level. No significant cumulative impacts on visual
resources a.re expected to result from implementation of any DW
project alternative.

The management of DW islands as wildlife habitat under
Alternative 1 or 2 would enhance views of Bouldin Island from
SR 12 and would increase the visual quality of views of island

~ interiors and the DW project vicinity for recreationists using the
DW project islands. These impacts are considered beneficial.

~ Implementation of Alternative 1, 2, or 3 could result also in a
reduction of the visual quality of views of the Bacon Island and
Webb Tract interiors from island levees and a potential conflict
with the Bacon Island Road scenic designation. These impacts
are considered less than significant. Additional less-than-
significant impacts would result from implementation of

¯
¯
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Alternative 3:- the views south of SR 12 would be altered because
of construction of a new levee parallel to the highway; and the
quality of views of Holland Tract from the island levees would
be reduced.

Views of the islands would not substantially change under the °
No-Project Alternative.

Utilities and Highways

Implementation of Alternative 1, 2, or 3 would result in
significant impacts on electrical utilities and emergency services.
Existing Pacific Gas and Electric Company (PG&E) overhead
transmission lines would be inundated on reservoir islands
during water storage operations and would need to be extended
on Webb Tract, Bouldin Island, and Holland Tract to serve
proposed siphon, pump, and recreation facilities. Operation of
the recreation facilities on the DW project islands would increase
demand for police and fire services on the DW project islands
and in adjacent waterways. These impacts are considered
significant. To mitigate impacts on electrical utilities to a less-
than-significant level, DW, in coordination with PG&E, would
permanently relocate the affected electrical transmission lines on
reservoir islands to the improved perimeter levees during project
construction and would extend the existing electrical
transmission lines on the DW project islands to serve new
facilities. DW would also incorporate adequate lighting, security
services, and fire protection features into design and operation of
the recreation facilities to reduce impacts on police and fire
services. Also, under Alternative 3, fog hazard along SR 12 on
Bouldin Island could increase and result in a significant and
unavoidable impact on traffic safety; no mitigation is available
to reduce this impact to a less-than-significant level.
Implementing Alternative 1, 2, or 3 is not expected to result in
any significant cumulative impacts.

Implementation of Alternative 1, 2, or 3 would result in less-
than-significant impacts on PG&E gas lines on Bacon Island;
ferry service operations to Webb Tract; and water suppl~ .
sewage, and solid waste facilities and services. Additionally,
implementation of Alternative 3 would result in a less-than-
significant impact on the structural integrity of SR 12.

Beneficial impacts on utilities and roadways are associated with
improvement of existing levees under Alternative 1, 2, or 3.
Utilities and county roads would benefit from levee
improvements on the DW project islands, and electrical
transmission lines and utility facilities on adjacent islands would
benefit from the overall reduction in cumulative risk of levee
failure in the area.

of the No-Project Alternative would increase theImplementation
subsidence rate of DW project island soils and, consequently,
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¯
¯
¯
¯ would increase the risk of failure of roads associated with DW
¯ island levees, maintenance requirements for gas lines on Bacon
¯ Island, and risk of structural failure and need for maintenance of

¯
transmission lines.

¯
¯ Traffic

¯
¯ The EIR/EIS assesses the impacts of the DW project alternatives

¯ on traffic congestion, traffic circulation and access, and safety on
roads and waterways in the project area during construction and

¯ operation of the DW project alternatives. Impacts of the DW
¯ project alternatives on the physical roadway structure are
¯ assessed under "Utilities and Highways".
¯
¯ Implementation of Alternative 1, 2, or 3 would result in

¯ significant and unavoidable impacts on vehicle and boat traffic
and congestion during project operation. The primary source of

¯ vehicle and boat traffic during project operation would be
¯ summer recreation use of the DW project facilities. However, if
¯ the project description were modified to reduce the number of
¯ recreation facilities built on the DW project islands, this impact

¯ could be reduced to a less-than-significant level. Increased boat-

¯ traffic congestion would contribute to waterway safety problems
in Delta channels. Clear posting of waterway intersections,

¯ speed zones, and potential boating hazard areas, as well as
¯ enforcement of boating regulations, would reduce potential
¯ safety problems near proposed recreation facilities to a less-than-
¯ significant level.

¯
¯

Project construction under Alternative 1, 2, or 3 could also result
in the creation of significant safety conflicts on Delta roadways

¯ and waterways. The addition of construction vehicles to
¯ roadway traffic levels and the use of large barges in Delta
¯ waterways would affect vehicle and boat safety. Clearly
¯ marking roadway intersections with poor visibility in the DW

¯ project vicinity, marking and lighting barges at the DW project
islands, and notifying the U.S. Coast Guard of construction

¯ activities would mitigate these construction-related impacts to
¯ less-than-significant levels.
¯
¯ Reducing agricultural vehicle traffic on Delta roadways during

¯ DW project operation would reduce safety conflicts between

¯ agricultural vehicles and other traffic. This is considered a
beneficial impact of Alternatives 1, 2, and 3. Additionally,

¯ implementation of Alternative 1, 2, or 3 would result in less-
¯ than-significant impacts on peak-hour traffic and circulation
¯ during project construction and on waterway navigation
¯ conditions and traffic circulation during project operations.

¯
¯

In combination with future traffic increases from other sources, 0
the increase in traffic generated by Alternative 1, 2, or 3 would

¯ contribute to a significant and unavoidable cumulative impact
¯ on traffic congestion on Delta roadways. Although
¯

¯
¯
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implementing.California Department of Transportation’s
(Caltrans’) route concepts for SR 4 and SR 12 would reduce this
impact to a less-than-significant level, no funding sources have
been identified by Caltrans to implement this measure.
Increased safety problems on Delta waterways as a result of
increasing recreation use, combined with recent funding
cutbacks for marine patrol services in the Della; would constitute
a significant and unavoidable cumulative impact.

Under the No-Project Alternative, peak-hour traffic volumes
would slightly increase because of increased agricultural
production and recreational use. Agricultural vehicle traffic on
Delta roadways would also increase, creating potential safety
conflicts on roads in the DW project vicinity. Clearly marking
intersections with poor visibility in the vicinity of agricultural
operations would not be required, but’could reduce this effect.
Circulation on Delta roadways could be decreased by the
addition of more slow-moving agricultural vehicles. Restricting
agricultural vehicles from using Delta highways during peak
hours would reduce this effect of the No-Project Alternative, but
implementation of this measure would not be required.

Air Quality

The EIR/EIS discusses air quality on and near the DW project
islands and analyzes the impacts on air quality conditions in
project area air basins that could result from implementation of
the DW project alternatives. The pollutants studied for this
analysis are carbon monoxide (CO), ozone precursors (reactive
organic gases [ROG] and oxides of nitrogen [NOx]), and
particulate matter smaller than 10 microns in diameter (PM10).

Construction and operation under Alternative 1, 2, or 3 would
result in significant increases in emissions of ROG and NOx, and
construction under Alternative 1, 2, or 3 would result in
significant increases in PM10. The following mitigation
measures would reduce construction impacts, but not to less-
than-significant levels: perform routine maintenance on
construction equipment, require borrow sites to be chosen
closest to fill locations, prohibit unnecessary idling of
construction equipment engines, and implement construction
practices that reduce generation of particulate matter.
Recreation-generated vehicle and boat trips would be the
primary source of air pollutant emissions during project
operations. There are no mitigation measures to reduce these
project operation impacts to a less-than-significant level. To
partially reduce project operation impacts, DW should
coordinate with the local air districts to implement measures that
would reduce or offset the DW project air emissions. Because
the feasibility and effectiveness of those measures are not
known, these impacts are considered significant and
unavoidable. However, if the project description were modified
to reduce the number of recreation facilities built on the DW
project islands, this impact could be reduced to a less-than-
significant level.
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¯ Implementation of Alternative 1, 2, or 3 would result in increases
¯ in CO emissions during project construction and operation.

¯ Because the project area is a CO attainment area under state and
federal standards, these changes in CO generation are

¯ considered less than significant. However, mitigation measures
¯ are recommended for the construction period to reduce the
¯ quantity of CO generated.
¯
¯ Under DW project operation, the reduction in agriculture-related

¯
activities would result in a beneficial decrease in PM10
emissions.

¯ Implementation of Alternative 1, 2, or 3 in conjunction with
¯ ¯ cumulative development and increased recreational use of the
¯ Delta would contribute to the cumulative production of ozone

¯ precursors (ROG and NOx) and CO in the Delta. This

¯ cumulative impact is considered significant and unavoidable.

¯ Operation of the No-Project Alternative includes intensified
¯ agricultural activity with some increase in recreational uses.
¯ Implementation of the No-Project Alternative would result in
¯ increases in CO, ROG, NOx, and PM10 emissions.

¯
¯ Economic Conditions and Effects¯

¯ The following types of economic effects could be associated with
¯ implementation of the DW project alternatives:
¯
¯ ¯ changes in employment and income resulting from changes

in agricultural and recreational uses of the DW project
¯ islands;

¯ ¯ changes in employment and income resulting from
¯ construction, operation, and maintenance activities

¯ associated with project implementation; and

¯ ¯changes in fiscal conditions (public revenues and public
¯ costs) resulting from project implementation.

¯ Because economic effects are not considered environmental
¯ impacts under CEQA and NEPA, no conclusions are made in the

¯ EIR/EIS regarding the significance of these economic effects and
no mitigation for economic effects is identified.¯

¯ Under Alternative I or 2, the conversion of lands currently
¯ farmed on the DW islands would result in adverse effects on
¯ agriculture-related employment and income; however, project-
¯ related recreation expenditures and project construction,

¯ operation, and maintenance activities would generate a net
increase in employment and income within the two-county

¯ region. The construction and operation of the project also would
¯ " generate additional property tax revenues within Contra Costa
¯ and San Joaquin Counties.

¯
¯
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Implementing Alternative 3 would have a beneficial effect on the
regional economy at buildout of the project. Net employment
and income benefits would be greater than those described for
Alternatives I and 2 because of increased construction,
operation, and maintenance employment and expenditures
required to expand water storage capabilities.to all four DW
islands.

Implementing the No-Project Alternative would result in
increases in local employment and income in the agricultural
sector. However, these effects may be short term because of
erosion and subsidence p_roblems associated with agricultural
production on the islands. No information is available
concerning the length of time agriculture will remain physically
and economically feasible on the project islands; however,
intensified agricultural use of the islands likely will become
more costly to maintain over the long term. Recreation on the
project islands would increase from existing levels under this
alternative because for-fee hunting (day use only) on the four
islands would be expanded, which would benefit local
economies.

Once all comments have been assembled and reviewed, the
Corps and SWRCB will prepare responses on all notable
environmental issues that have been raised. These responses to
comments, combined with the ~traft EIR/EIS and revisions to the
draft EIR/EIS, will constitute the final EIR/EIS.

After water right hearings are held, SWRCB and the Corps will
circulate the final EIR/EIS for public review. The final EIR/EIS
is anticipated to be released early in. 1996.
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